Method is established for simultaneous determination of Amiloride hydrochloride (Amilo) and hydrochlorothiazide in tablets. The method is based on employing normal and derivative spectrophotometry using the zero order via described by measuring the absorbance at 361 nm and the first order derivative spectra at peak 340 and valley 382 nm for (Amilo), while the zerocrossing method is applied for hydrochlorothiazide. The first order derivative absorption spectra at valleys 285 and 239 nm were used for hydrochlorothiazide. No interferences found between both determined and those of matrices. A good accuracy and precision of simultaneous determination of (Amilo), and hydrochlorothiazide were confirmed by statistical analysis. The percentage recovery of the individual drags under the established conditions is ranged from 97.79% to 101.5 %. Linearity is maintained within a wide concentration range from 2.00 mg/L to 40.00 mg/L for Amiloride hydrochloride and hydrochlorothiazide. The detection limit was 0.5 and 1.0 mg/L for Amiloride hydrochloride and hydrochlorothiazide respectively.
Introduction
Amiloride Hydrochloride, an antikaliureticdiuretic agent, is a pyrazine-carbonylguanidine
[1] that is unrelated chemically to other known antikaliuretic or diuretic agents [2, 3] .It is known chemically as 3, 5 -diamino -6 -chloro-N -(diaminomethylene) pyrazine carboxamide monohydrochloride, dihydrate and its structural formula as in Figure 1a .
[4] .
Fig. (1a): Structure Formula of Amiloride
Hydrochloride.
Hydrochlorothiazide is diuretic agent. It is known chemically as 6-chloro-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-sulphonamide 1,1 -dioxide and its structural formula as in Fig.(1b) . Amiloride Hydrochloride was determined in tablets or biological fluids using fluorescence spectrometry [ 5 , 6 ] . S e quential injection analysis technique (SIA) [7] , simple and fast derivative spectrophotometry , chromatographic methods HPLC and GC/MS [10] [11] [12] [13] , voltammetry [14] , potentiometry. [15] and UV spectrophotometry coupled with new chemometric regression techniques [16, 17] . Several analytical methods, were developed for the determination Hydrochlorothiazide, either alone or is combining with other drugs, including LC MS [11, 19, 20] . UV derivative spectrophotometric method 21] , UVspectrophotometry coupled with new chemometric regression techniques [16, 17] , capillary electrophoresis [22, 23] , and HPLC [24 26] .
Technological and scientific progress has led to the development of numerous synthetic drugs. It is therefore imperative to dispose of analytical methods to determine these drugs both in the quality control manufacturing phase of the pharmaceutical formulations and their determination in the human body. Derivative UV spectroscopy has been widely used as a tool for quantitative analysis, characterization, and quality control in agricultural, pharmaceutical, and biomedical fields [27] . In this paper a new spectrophotometric method for simultaneous determination of Amiloride Hydrochloride and hydrochlorothiazide is presented. Due to interferences in zero-order spectra and significant differences in concentration of both constituents in the. preparation, derivative spectrophotometry was used for quantitative analysis by using first order at 340 and 382 nm for Amiloride Hydrochloride. An attempt was made to find suitable derivatives and wavelength for quantitative analysis for hydrochlorothiazide at which both drugs show no interference by using first derivative spectra with zerocrossing method at 285 and 239 nm. As no similar analyses were found in available literature it seems justifiable to develop a simple, quick and easily available spectrophotometric method for drug quality control purposes. This method differ from other it don t need any chemical treatment and both drugs can be determined directly in a single sample without using any separation process.
Experimental

Instruments and Equipments:
Double-beam UV-Visible spectrophotometer model (UV-1650 PC) SHIMADZU (Japan), interfaced with computer via a SHIMADZU UV probe data system program (Version 1.10), using 1.00 cm quartz cells was used for measuring the absorption signals, Ultra sonic devise (ultrasonicator) for dissolving samples, (SONOREX), (W. Germany), Ultra pure water manufacturing devise, (TORAYPURE), model LV-08 (Japan). dissolved by 50 mL deionized water and using ultrasonicator for~10min. The obtained suspensions were filtered and the clear solutions were taken and filed up to 100 mL the resulting solution~contain 50 mg/L Amloride hydrochloride and 500 mg/L Hydrochlorothiazide and 250 mg/L respectively, then by dilution with deionized water desired concentrations were obtained.
Chemicals
UV-Visible Measurement:
The absorption spectra of the Amiloride hydrochloride, and Hydrochlorothiazide were measured from 600 to 200 nm against distilled water as blank. The wavelength at absorption maximum ( m ax ) was identified. The first derivative spectra 1 D, have been taken from normal spectrum for each drug by the computer via a SHIMADZU UV probe data system program and the parameters S and , by which the absorbance and smoothing the spectra were proportional directly. The suitable wavelengths peaks (P) and valley (V) at ( max ) were identified for standard drugs at zero crossing for each to other. The calibration curves of first derivative were constructed and used to determine the concentrations of each drug simultaneously.
Results and Discussion
The zero-order (normal spectrum) absorption spectra recorded for standard solutions. There are three absorption maxima for Amiloride hydrochloride, wavelengths at 213, 285.5 and 361 nm as shown in Fig.(2a) , and for hydrochlorothiazide there is one clear absorbance maxima at 280 nm as shown in Fig. (2b) .
Normal spectrum can be used to determine of pure Amiloride hydrochloride at wavelengths 213, 285.5 and 361 nm. The calibration curves for standard solutions (2-40 mg/L) Amiloride hydrochloride was constructed, which regression line gave linear equation with slope and the correlation coefficient and molar absorptivity ( ). The data are summarized in Table( Normal spectrum can be also used to assay of Amiloride hydrochloride in the presence Hydrochlorothiazide in the mixture contains of a greater than 90 % Hydrochlorothiazide at 361 nm, the percentage relative error and RSD not exceed than 1.65 and 0.782 respectively.
The relative errors for the mixtures listed in Table (3). Normal spectrum cannot be used to determine of Hydrochlorothiazide when they present in mixture, due to interference between the spectra, as shown in Fig.(3) . Table( 2). Also the relative error RSD not exceeds than 1.650 and 0.522 respectively. The relative errors for the mixtures in the mixture contains a greater than 90 % Hydrochlorothiazide listed in Table ( 
Specificity
To find an effect of matrix constituents on the results of determination, comparative analysis was carried out for standard solution containing active components at concentrations (2 Am+20H) mg/L comparable to those of the analyzed drug contain the same concentration ,They show the same normal spectra Fig.(5) . 
Detection limit
The detection limit was established from analysis of solutions of decreasing concentrations of analyzed substances. It was found that the detection limits were 0.5 and 1.0 mg/L for Amiloride hydrochloride and hydrochlorothiazide respectively.
Analysis of Pharmaceutical Sample:
Accuracy of the proposed method was assisted by determining Amiloride's and Hydrochlorothiazide solutions using the proposed methods with the suitable conditions (scale factor=10 and = 5) and the data obtained for pharmaceutical samples were listed in Table ( 6) and (7) respectively for Maduratic and Saluretic tablets. 
Conclusions
A fast and accurate method for determining Amiloride hydrochloride and hydrochlorothiazide was developed by using derivative spectrophotometry. The advantage of this method is that both constituents can be determined directly in a single sample without the need to be separated. It was also found that auxiliary drug components had no effect on the results of determination obtained under the established conditions. 
References
